a minority of COPD patients receive physician's diagnosis or treatment not only in its early stages but even when lung function is severely impaired 2 . With its increasing prevalence, COPD is predicted to be the fourth most frequent cause of death worldwide by 2030 and the economic burden of COPD is also increasing 3 . So, the importance of early detection and intervention of COPD is emphasized 4 . Worsening of illness and hospitalization of COPD patients can be prevented when an outpatient is effectively treated with well controlled strategy. According to the Organisation for Economic Co-operation and Development (OECD) report, the COPD admission rate per 100,000 population over the age of 16 is 212.2 in Korea and the OECD average is 198.4
5
. Although international variation in admission for COPD is 17-fold across OECD countries, Japan is 23.5 much lower than Korea. Current Global Initiative for Chronic Obstructive Lung Disease (GOLD) guidelines provides appropriate guidance for the diagnosis and treatment of patients with COPD and, in fact, it has been shown to reduce the morbidity and mortality rate of COPD patients
Introduction
Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory airway disease that causes irreversible airflow limitation. COPD is a common, preventable and treatable disease. However, according to the fourth Korean National Health and Nutrition Examination Survey conducted in Korea, the prevalence of COPD in subjects aged 40 years and older was 13.4% (males, 19.4%; female, 7.9%) This article will review the second COPD assessment data of HIRA to identify the current status of COPD and make comments on the data.
Materials and Methods

Data sources
We used the HIRA data from May 2015 to April 2016 to analyze the cost and utilization of COPD medication 7 . All hospitals, clinics, and public health centers with a claim for outpatient medical care as a major or primary codes of COPD were evaluated, except dental hospitals or clinics, oriental hospital or clinics and maternity centers. In Korea, private clinics are run by physicians and serve primary care. General practice is available but lab services are limited. Secondary hospitals are regional hospitals and highly differentiated with clinical specialties and bed size ranges 30 to 100. General hospitals provide more than nine specialties and more than 100 beds with specialized technical facilities. Tertiary hospitals are designated by the Minister of Health and Welfare every 3 years by score. Teaching is available and more than 20 specialties are available. There are 43 hospitals designated as tertiary hospitals in Korea from 2015 to 2017.
Patient selection
The patients included are diagnosed with COPD based on the International Classification of Disease, Tenth Revision (ICD-10) codes and medications prescribed. Inclusion criteria are as follows: (1) age ≥40 years; (2) ICD-10 codes for other COPD (J44.x) and emphysema (J43.x), with the exception of J43.0 (unilateral pulmonary emphysema, Macleod's syndrome); (3) the use of more than one of the following COPD medications at least twice per year; and (4) the use of oral or intravenous corticosteroid in admission and the use of COPD medications as outpatients. COPD medications are long-acting muscarinic antagonist (tiotropium, etc.), long-acting β2 agonist (LABA, indacaterol, etc.), inhaled corticosteroid+LABA, short-acting muscarinic antagonist (SAMA, ipratropium), short-acting β2 agonist (SABA, salbutamol, etc.), SAMA+SABA, phosphodiesterase-4 inhibitor (roflumilast), systemic beta agonist (bambuterol, etc.), or methylxanthine.
Results
Total of 6,722 medical facilities, 142,790 patients and 733,165 prescriptions were evaluated (Table 1) . Of the 142,790 patients, 66.84% of total patients were from tertiary and general hospitals, 28.03% were from private clinics. Seventy-two point seven five percent (103,882 patients) were male and more than two-thirds of the COPD patients (66.2%) were in their 60s and 70s.
Assessment parameters
Execution rate of pulmonary function test (PFT), the proportion of long-term out-patient visits, and the proportion of patients with COPD-related inhaler prescriptions are assessment tool which are considered the higher the better outcome (Table 2) . Monitoring tools are admission rate due to COPD, emergency room (ER) visit related with COPD and the proportion of disease code with COPD or asthma among respiratory diseases. 
Execution rate of pulmonary function test
Execution rate of PFT was defined as the percentage of COPD patients who underwent one or more PFTs during the assessment period. The execution rate of PFT was tertiary (82.30%), general hospitals (68.43%), secondary hospitals (52.35%), and private clinics (42.36%), respectively ( Figure 1 ). The execution rate of males was 66.5% which was higher than female (51.94%). Sixty percent was in 50s to 70s but the percentage decreased as the age increased. Old patients in 90s showed the lowest execution rate (33.35%). Considering the execution rate of National Health Insurance Service (NHIS), there was no difference between National Health Insurance and Medical Aid. The execution rate of pulmonary function tests is still as low as 42.36% in private clinics. Except in the tertiary hospitals, the rate of PFT execution is less than 70%, more efforts to increase the rate of pulmonary function tests are needed.
Mean proportion of long-term out-patient visits
The mean proportion of long-term out-patient visits was defined as more than 3 times visits at the same medical facility during the assessment period. The rate of continuous patients' visits was tertiary (91.45%), general hospitals (94.17%), secondary hospitals (93.47%), and private clinics (88.4%). The proportion of male was 92.9% which was higher than female (89.79%). The percentage was in positive correlation with the ages: 90s (93.88%), 80s (92.9%), 70s (92.67%), 60s (91.79%), www.e-trd.org 50s (90.59%), and 40s (87.62%). Considering the patients with NHIS type, health insurance proportion was 91.84% and Medical Aid was 94%. The average rate of long-term out-patients' visits exceeds the average of 90%, which means that existing COPD patients may continue to be well managed. It is possible to assume that the proportion of patients with persistent visits at tertiary hospitals is slightly lower because of the large number of out-patients.
Percentage of patients with inhaled bronchodilator prescriptions
The percentage of patients with inhaled bronchodilator prescriptions was defined as the percentage of COPD patients who were given inhaled bronchodilator during the evaluation period. The ratios were as follows: tertiary (92.61%), general hospitals (80.04%), secondary hospitals (60.41%), and private clinics (40.46%). As compared to the first evaluation results, the proportion of patients with inhaled bronchodilator prescription was mostly increased in private clinics (5.16%) and decreased in the nursing hospital (1.25%). In terms of gender, the male prescription of inhaled bronchodilator was 76.69%, which was higher than that of female 56.49%. Among the ages, the peak rate was 75.71% in 60s and the others are as follows: 50s>70s>40s>80s>90s. There was no difference between National Health Insurance and Medical Aid.
Bronchodilator is the cornerstone of the COPD treatment;
considering the efficacy and side effects, inhaled form is the primary choice 8 . In 2015, the percentage of prescription of oral agents was 72.78% and inhaled form 71.80% (Table 3) . Although the proportion of oral prescriptions was high, compared to the 2014 assessment by HIRA, oral medication decreased by 3.83% and inhalant medication increased by 3.19%. In private clinics, the prescription rate of inhaled bronchodilator was 40.06%, which was increased by 5.16% compared to the previous year. However, the need for improvement still exists; so more inhaler regimens should be made.
The rate of PFT equipment retention
The average retention rate of PFT equipment is 64.31% in total, 100% in tertiary hospitals, 98.27% in general hospitals, 87.46% in secondary hospitals, and 62.26% in private clinics ( Table 4 ). The total execution rate of PFT for the medical facilities which own PFT equipment was 67.41% and 26.81% for the facilities which do not own equipment. Especially, in the case of private clinics, the clinics which own PFT equipment did PFT in 51.25% of the patients and on the contrary the clinics which do not own PFT equipment did PFT in only 21.62% of the patients. The rate of prescription of total inhaled bronchodilator was 74.9% in case of medical facilities having PFT equipment and 24.46% not having PFT equipment, and the prescription rate showed a large variation (50.44%). In the case of private clinics, the rate of prescription of inhaled bron- 
Admission rate due to COPD
The admission rate due to COPD was defined as more than one admission experience related to COPD during the assessment period. The patient ratio varied among the health care facilities: tertiary (13.87%), general hospitals (18.67%), secondary hospitals (23.04%), and private clinics (5.09%). The males' admission rate was higher (14.03) than females' (10.75%). As the age increases, the percentage of hospitalized patients became higher. By type of NHIS, patients with National Health Insurance was 12.43%, while those with Medical Aid was 18.40%. These results indicate that low-income COPD patients are relatively inadequately managed for COPD disease and thus have a high admission rate, and therefore, medical and economic policies are needed for low-income COPD patients to lower such admission rates.
Rate of ER visits related with COPD
The rate of ER visit related with COPD was defined as more than one ER visit due to COPD during the assessment period. The general hospital unit showed the highest rate (9.20%) and private clinics showed the lowest rate (2.39%). The tertiary hospitals and secondary hospitals showed 8.39% and 5.67%, respectively. The male patients visited ER more frequently than female with the rate of 6.93% versus 4.57%. By age, the 80s were the highest at 8.64% and the 40s were the lowest at 3.33%. Generally, as age increases, the rate of ER visits increased. In both genders, 80s-90s showed low PFT execution rate and bronchodilator prescription rate. By these results, admission and ER visit rates were high in old age COPD patients. By type of NHIS, 6.01% was with National Health Insurance and 8.36% was with Medical Aid.
Occupying rate of COPD or asthma in respiratory diseases
The occupying rate was defined as the percentage of claim with COPD or asthma in the whole claim of respiratory disease during the assessment period. Among the total of 31.88 million claims of respiratory diseases in the evaluation period, 1.04 million claims (3.29%) were cases with COPD, 2.97 million claims (9.33%) were cases with asthma, and 290,000 claims with COPD and asthma (0.93%). 27.5
When the equipment retention rate increase, the rate of pulmonary function test, the rate of continuous visits, and the prescription rate of an inhalant increase. PFT: pulmonary function test.
